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first transistor. The gate of the fourth transistor is coupled to the 
source of the third transistor. Finally there is a light element (290) 
with two terminals. The drain of the fourth transistor and the drain of 
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16 # * > #o-«D-7-f>13 04ilUT«fCie»*n. *t&? * # 5 A ? -f 
> 1 4 0*ffl^TWj5f*ei'-t^*tfiB$1*-^tl*. * y * 7 T MJ y {? X t 

iSDOb, §*Of ^^Hf >^of - (fl^««fir-fXyH (LCD) 
Jt^-f *- H (LED) r-fX^H) gfll 3 tlTtT US. :tl5 
CD 2 ^ (Ott#iroa5!i«SW, LEDi}t»)t«fT»oT. # £ ft g H (LCD 
«) J;t)t.A7-J»$J:<!)*l^£«t5::«!:T*4. LCDl:*V>T. £ ft tt © 

■fe^* f*7J T5fe*CSAn7-*»»r*. CniCiH LT. LED (Xtt 
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oled) T^yn'tt. jg«psnttr^-fe^o*.*89wo. rt7j t^-t 

*tUi. «fc -S> iSSb b ? Rtf h 5 > S?X ? **J-tt©Hffi«E H U 

7l>tgBLTV>*. UL. OLED(0?i5S*<OLEDSliSt5tlSK it 

f8W©*g 

*ftm<D~mMm&-cK, nmm^LBD <oled) t * -c ;ns & © * iz a 
»a*ntii(3 1 e^*;u*ja©etth7>^**T©*ffi*i$-ttfttfiaiim 
jEaefl:*®*^ a. nmmtt?-* ? -r > * nr * o . f:Ttt, -£© 

fB £ ?u V 7 A % ft X 0 > *ft*V& ft* * ft*. 

ft to 0 ©fUSJBSTtt. *-Hio (anlo zero) «S £ tfe£ L T B16 T •& # 
-hifa7x~XT,«$«JE*St0fcaJBT*££K:<fcoT-£©*«U<8£ 

. ® ffl s ft * . 

teO*EiS«lg1ftt> k^^lLED (OLED) fc?*-feJH*jfitrtlClaa.ii£ 
ft T *$ 0 , ffiiih7>v f X^«0ia«[«Et:^-r-5. OLED*ffiiaLfc®iS©ft 
#©«SK£:Ttf*<fc3»;:fc-3TV>*. 
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0 3 tt . *&WO>7 9 r 4 h >) y 9 XL EI) V 9 )im&<ORm<'>&K& 
«fl!>®B0T*-&. 

f6&St©0B0T&«. 

0 6 tt. 02©7*^4 7^MJv*XLEDtr*±:^ttjg©tt#©ISSSjeffi 
©0R0T*<5. 

S7 \t. *&W07 9^4 h >) v 9 XL ED V tr-t)\,MmvRWo>%mm 
.02 tt. *8l!BlD797-(77hiJ»/?XLEDi;?f*iI2 0 0 © 13 8 0 

n$5»8h7>-^x? (tft) iffiffli/mfi^na. 

ff^-r^-K (oled) fcja^kA,-^*. * t:^ -fejufiijittjija h 5 > y x 

t$:i$i'i!IUIfnttft6ftl>. SC. T © 0 tt # £ © J- .7 > s> X * flJ # £ 
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U <b tt U . 

H2 l:ot>Ta^5. £ ? -fc)H8ifi 2 0 0 tt , 30©PMOSh^>^X^2 
40, 2S0. 260. NMOSh?>-?X*270. 3 >r>*2 8 OStfL 
ED (OLED) 290 (ft&tt) £ # tl . t Ufh J-f > 2 1 0 tt. h ? > 5> 
X * 2 4 0 . 2 5 0 Rtf2 7 0 ©y-hl:tttStlTh4. f-^^-f >tth5 
>-^X? 2 5 0 OV-XC8^Stl. + V„7'f>tth7>^^^ 2 7 0 <D h* t/ 
-f>fc<8£a*lT^S. OLED290©1-P©«««. h?>yxJ 2 4 0 S 
tf2 6 0 «)HU-f >K«SSm:V>5, h5>J'Xj'2 4JO';-7tt, h 7 > 
S> * * 2 6 0 »y-hStf3>f>t 2 8 0 © 1 O©^ - 5 t 3nTV> 
h?>5>7i'2 5 0 OKK>, K5>^X^270<DV-X, h 
7>-/X? 2 6 0 Oy-XRtf3>7 ( >t2 8 OOlOUj'-StJUt, iTl 

t) \z tit s s n x u * ; 

*kf?-fc)H»i&2 0 0tt. *t&BHI*BE <V,) Tft-ftfifSTT. J%-fc 

• tt»JftAe&. OLED€#$«?TiS-fc*il6*li»l,. 

<fc 0 8 ffl K tt . OLEDejtJkiitt. n-l<f-#7i 

X?H)UmM2 0 Ott. aStt-feUf h 7 -Y > 2 1 OSIiStiCiCJ:? 

. h5>v'X?P 4 (240) tt T;f>j |£ £ n . OL ED 2 9 0 OHiM(D« 
EE A< h 5 > X ? P 2 ( 2 6 0 ) ©y-Mcafcn*. H3 6$ »C. h?>-^^P 
1 (250) fc. r*>j CSn. x-*7-f>2 2 0 *>S©-;t<omig#h? 
> 5> * * P 2 (260) &yOLED2 9 OOR^rSjSnS. B|J 5 . h?>^X 
9 2 6 0 tt . S 88 2 3 0K<koTtt»r3ttfc««*Ttf ^CT*. 

r r -^?-1'>*Bi|-r*SJ6ig2 3 Ott. JUCf-^CiDt^P^iStl 
T <0 3 . h5>5'X?2 60 (ilh5>^X^) <DV- 7.%&.^<J>? - Y tt. 

* c a » * « » r * fc »& k & s fc s ee k £ £ * . psec. >?>i>x^Ni (2 
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7 0) tt rt7J JCStlT, «« + V,,BOL ED 2 9 0 i>6«»)i*n5. - 
£ © • 8S S 2 3 0 t,. y-^*5y- ^©BESiBBfil-. BSt-nH5 
< 7 « ( * EE ) *h?>$>X?260e*J&&1*. #UJ"J3>TFT 2 6 0(D 
* - A K 5 -f 7 • EE li . x - * £ in T . JHSJd. r - * tt E 16 

3>f >tC,2 8 OOit, jS« C E« S *i -5 . cn-Cr-^<Dfc*©n-H 

isa^w 7 x. — x 

tl'? H5-f fA-fJ Kt7 hSnat, PI ( 2 5 0 ) StfP4 (24 
0) <5«h7>-/X#tt Tt7j CJn, h5>-?X*Nl ( 2 7 0) li f*> 

. K ? > X * 2 6 Ocoy-^^ey-h^OSfiE^RIWit-r^^ + O-iaEU^ 
>V * *J » T 5 . 3>f>t 2 8 0 SR«|4F7>-n? 2 7 0 ®V l( H: < V £ tc 
#T£fcV>. c:©J:5{C. h7>i;X? 2 6 0 ©y-hSEBV-X 
• EE I*. V ~X*» 6 y- h 's©«EE*«« 4#fflO- i-XS 

■ I/Ti»Sn*. #'J*/ij3>TFTOiftt«SlltOLED8yU-Xlr- 

tc&g&Efira >x >•*©•* * » * L t» £ ft fc * v» T . n > 

7 f >U-«0. 2 5 p f Ot-yi:*5. h 7 > 5>X * 2 6 0 OlKint 

o7*D^»i«-nfe«m*«a6n, 4t.«k? t*o*«B-tn - hut. 

M © n - © If * * \M> !J«!l997i-X©'l"t?4 7l/-A«fP.ili*l/TV>3. £ © «k 
3Cfl2©tf?i:»fl|&IS. 2. 5©5-f>*#-r*l^©NMOSK5>^ 

X#R^300P.MOS h5>v J X*©*£&B4:-r*. (PttWt^-t^fc* 
'*-*tt3 « V,,«EE{Klft. tl/> h > . 5 s - * 3 <f > « iS 7 - X) .. 

ft»tlT, 06 «. H 2 © fc? * -fc >HB ii # . £T©PMOSh?>5?X** 
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WUTSIffSn-SllfifllS^t. *n». PMOSXIiNMOS^DtX«)*0 
i*S&£ttfflUTfc««r»T»*. NMOS h5>^X#Nltt, PMOS P 
3 h7>^X^6 1 OTBHSntH*. b U . SfflOS-f > ( S! © 5 > ) 
6 2 0 tt h 5 > 5? X * 6 1 0Qy-hCfl£3*l. j&lPOPMOS h5>J>X^ 
*7Hl"y->>yU, t.oTft»3. 5 © 5 -f > <0J£jtflP<DPMOSy-h«: 
&»T*fc«><Oj&il0©«EE#l&)£&gi:T*. 

S-T-StC. B 2 &tf B 6 © £ * -feJUSittt. h5>^X?2 6fl©V, t i , ?«) 
S»8/h55»*>^«ii:J;or, SfcOL e d 2 9 ofciiLT-jgomtKK 
&«J8-r-5^tfc<t^T. #'J^'j3>TFTR«0LED<0iS5^OWfiSC<t* 
«5fc«i)A'5fc»»anTV^4. * » . B2RtfB60>fcr*-t;H*i§tt> □ - F 

^t?5. Cheoeftil/SItt. OLEDXtttf{'-(:;ViJ««J^ , J=l>TF.T 

*<A*£T*Si9^©OLEDT-<X7l'^£K^T3fc*KflfT3n*;r£ 
*t T * * . 
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§^tlt^5. *-Hf'Dj-f > 3 3 0 Bh7> 
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3ftTl>*o OLED2 8 OWlOOlitti h 9 > V * * 3 7 5 (D F V -f > ic 
IS £ £ ft T t>> 5 ♦ hJ>?X^ 3 7 5 ©y-Xtt, h7>^^^ 3 6 5 Stf 3 7 



(l«> #312 0 0 2-5 1 43 2 0 

35ooio©^-stin:e&snTK5. eaic. h7>^**3 6 5©y 

3 > T > * 3 5 5 «l^«)^-5tJI'«, 4Tas*nT^s, 

<kDfff«>tl4. 03tt3t?©7i-X©*T»fP<5tlSt;»-fc;i,«ijg3 0 0* 
jkT. 1) *- HfO 7x-X. 2) D-Ff-^i-X, 3) 

* - h-fc* o 

#-HJD?-f >3 3fl»0t|«?<f > 3 4 0 <« rn-j Kt7 hSJtSt. 
h =7>i?XS> P 2 ( 3 7 5 ) RtfP 3 ( 3 7 0 ) tt, I* * > j £ X fc Q . h7> 

•/x?pi (3 6S) (0FK>«(5iEtt, y-hcssn. - «# 69 -f * 

? -f > 3 2 o li rn-j ttvh?ii5. SW®SE««.«Jc-t^hsn*Jit** 
T 4 * *< . * tl tt ft S r - * « BE <fc 0 * €f < 14 < X » & 5 & H . 

* tt > l?!?^ >3 4 Ott fA-f J fc -fe y h S tl , h5>vX?P 2 375 
** r * 7 j IC S *t * . tJ't^BBB. h5>-?XJPl 3 6 5 (llih 

7 > i>* X ^ ) ©MffifcjgSO, tr?Tr-?7-f ><OS»«Ei3>T>tC, 
3 5 0 OF7>^X>Pl 3 6 5 ©BSflfEiO(a(DgfiTft5iE ( * - h 
■Uotff) fcEft-TS. mct^T, y-hfE. Xtii: *> IE*fc:tt h 5 > 9 
3 6 5 ©V„«t>?>i'^j' 3 6 5 ©«t«ICt7 ht*. dtt tt , Jfc K 
. h 7 > X * P 1 (SeS^fC^WffifcE&fcKWfcfc^ajg*-/'* F?-f 

7«E*»«-r-5. t-hifo?^ >3 3 oh; f A-f j i:t»/h$n. 

h7^z>pi 3 6 5 ©y- h **6»-r*. *-h-trD©g«tt, 

D- Ff-#7i-X 

tyhJtlS. 7-?fff». h7>-?XJPl (3 6 5) (Di 1 - hiC3 >r 



( 17 ) #32 0 0 2-5 1 432 0 

>-0 > C.3 5O*jllTa6tl«.*IC. ■feU*h9-f>tt. r / W J fC-feyh 

T-bUth (deselect, llR»6nt) a - 7 x - X «f © 3 8 BB * x - 9 7 x - 
X 

r-*3EE:&th-7>S?X*Pl (3 6 5) ©y-hi:T£tt$ft4,!:. H 91 7 
•f > 3 4 0 41 r D -j K -fc ? I- £ ft . h5>^X?P 2 3 7 5 * r :* > j tcS 
tl 4 . h7>?X?Pl 3 6 5 Ci5rft»^!ft5*»ll. OLED 3 8 0 S 
%LT&itlZ Z £&T2 Z X ? (ZttZ. g -f * k: , h?>5>**3 6 5tt-£© 

. «so^J6*^{c*^t. r-*5-f>mjitt*fc. ti'-fe^nniicjrt-cais 

JC«»Sn, SiSiR«>B2Rtf6T±i£L*:J:5K. SSfiKT©Sli6<0J:9fcm 

B4tCO<r»T5B'<2 > . tT * -fe ;k « ig 4 0 0 « . 3 P MO S h 7 > ^ X ? ( 
445. 460, 465) . 2 ^C3>7>* 4 5 0 fttf4 5 5 Stf L E D (O 
LED) 4 7 0 «$tt. tHFH> 4 2 0 U, h 7 X j» 4 4 5 Oi*- h 
tJSo IT^5. r - ^ 5 -T > 4 1 0tth7>S>**44 5»y-7.K*s^sn 
, VSWP7<>tth7>5''X^46D©';-X, 3>7>74 5 5 0n«# 
-3:h)HC*g£;£ft$. Hi D 7 -f > 4 3 0 tt. h 5>?X> 4 6 5 ®y- 

MCgftSnTHS. OLED 4 7 0 OlO(5«Sll, h7>v'X^ 4 6 5 Rtf 
4 6 0 ©FH>i:8t«nTU4, h7> { ;x^ 4 4 5 »FK>B, 3 > x 
> 4 5 0051O<0^-5^)Hl*S^StlTti-5. K & . h- 7 > J> * * 4 

6 0 0> Y - h , h7>?X^ 4 6 5 <0V-X. 3>T>t 4 5 0 O 1 
*^Rl/3>x>1r4 5 5«l-3©^-5^-;Vtt. 4T8§SftTH5, 

J: 0 Bit. H4H. 3 7©7x-XOtT?ftff Stl4 tf ift)\,mm 4 0 0 £ 
*-T. BP *> . 1) 07x-X. 2) D-h'x-^7x-X. 3) i?B7 



(18) #82 0 0 2- 5 1 4 3 2 0 

^--h-t?n (VSWPKii) 7x.-X 

VSWP (ft*&£W»)ifeA-5Sffi) B rn-7 («fct>ffiV>, lower) « BE J It 
fi f A V j £ * >y h S It S . n-7fll£E»J. OLED4 7 0 #'>fi© 

$ffi ({*J;ltt\ t/7>^©*-J"t. OLED»ftCft#lt) £'>uross 

tiKSRsni. d-7Sje«. 3>7*>-e'Jc»^$nfcCc (4 so) t 

h?>yX?P 4 (445) t©B<Dj?Kj/-F (f l:i%y-f Ua-J/a >ft 

it (4 6 0) v,< ri ,©y-h*ai/Te^sn*. *-f* 

tD7-f> 4 3 0 li, * £ rn-j t^*ns. h5>^**Pi (460) 

( B » h 5 > S> X * ) «. h5>-5?X^P3 (465) iKtliCtKioTj' 

? h s n. rs^aEj ttf-?7-f>4ioi:aflsn5. stpSE«e«{c 
n . tr^-fe;mKtt, <K i< 5 >- s> x ? p i 4 6 oofli ic'jfc *5;t«iTS 

5. « & . *-HfD7-f> 43 0tt*»C f / W J lC-feyh$n, r- 5 > S> X 
JP 1 4 6 0 ©y- h *«*r -5 . *-HiD7i-X©J»»IJ. fcttBHfc 
3>x:*"*Cc4 5 0tC*E(*-r--fcrn«E) *Bttt*Ci:-C*l3. * *Ui 
x-^^-fViBiPafftP 1 4 6 0©r-5>5>X*W<i8«l£i:©fll}'?©:gg 

□ - F * 7 x - X 

t - * ? -f > t* rs*«Ej T*^>fc. * fi . T-*5-r>i*. £ * « e s . 

HSC. x - ? « BE ( r - ? A * ) ttD-H4tlT3>7 ! >t450 
Rtf4 5 5 *il/Th7>?^^Pl 460-04*— hC|ft£3n«. h7>'7 
X; 4 6 0 OIEV„», H>fXJPl (4 6 0) £ . S £ * - A* K 5 -T 7" 
OLED 4 7 0 «it«BMt«. SP £ . t - ? « BE tt , V J > ¥ 
7?P 1 4 6 0©±T*-MH7<reElc5t»Stl*. 3>x>*4 50± 
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TT&lft* ft5 «SE4«, h PI 4 6 0Otaffl«BE«>liB-C*^O-ir, 

kn7O 4 2 0tt, *t r;\^j fc -fc y h S tl « . cnilD-Hf-?7i 
-X4^7t5. 

f-^D-H7i-XO«7T, h5>5>X*Pl 4 6 0 

>x>iJ-c,4 5sicEis*n4. vswpttupi!)^^ < * o a v> , I 

Igher) MS. (H«$jE) IcRSn*. »V»XVSWP4U)5«0. 4% iflfflfc 
»COLED$8ftt$t»4lffjJ<#af §. tl'? h7-( > 4 2 0 ** 

T/Wj tty h*tl*t. Y5>V7.*?Z (465) & P 4 (445) © 
W^tt f*7J K & * & *U ?-J«EttRI©J:5i:l-5>y^* 4 6 0iDV 
,.©±fcB«S*ifc**"C**. y-7*&y-b's«)tIv 10 „ 1I BHttt:4 
#©!BW7i-x*ai/xa)*4n. tnttoLEDsaiTBtsutj^- 

St5C. 0 3 tt . 4O0PMOSh9>yx*fttf3&l/29-f>€*? 
©pmos h7>^x^R^2 i 1/2 7 -f > « *r -r •& 1 OOI5fia>f >ttf 

w ±)v txm? z>) cn&<D2o©eir-b;p«jjg<J3p[**!iw. ft c* v, . < , , , 

0LED0HISEft€»9Ct)lfeSSWI2O2 9O (2) K * -fc ;HS jfi *> 
. # 'J ->'J 3>NMOSO'l , TIS;y7 ; E;l'7 7XNMOSS&<!)'t'T3HTSn5 
. 03Rff04O2OO <2)K**JH*»*«» O L E D-Xtt tf * U •> U 
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B 7 tt. * %m 0 7 9 x <( 7 V h *) y 9 X L E D V 9 •fc.fHlig 7 0 0 

SJSh7>vJ*$' (TFT) ( W * tf # 1/ 5/ 'J 3 > X tt 7 * ^ 7 7 X x U 3 > * 

«ffli>T»ji3ft*h5>-;?x*) srffifflLT^frsne. raiftic. ff*Ulr>* 
(oled) £«*&a,th*. * t * -fc^fltjl h ? > s>x *Rtf#t8» 

fcfc^-fcJUSig 7 0 0 tt. *£fcWttSJEE (V.) *^-fe#aETT. 
««Bii iStSt, O L B D s L T *5 - fc S ft S Hi* f * C 

B7lCt>lnT^^'5. tf?-feJHSi&7 0 0 MU nOPMOS f5>5'XM 
10R» 7 2 0, 3>5*>«J-7 3 0. 1/ ?X J 7 S 0 RtfL B D (OLED) 7 
40 (ft »# ) JtO. tl/n5O 7 7 0 li. h5> f ;x*7io»y-h 
l:B^3ftTV>5. T-??'f> 7 6 0 li. h?>^X?7 HOV-^KB* 
Snt^S. UvX5'750»l'3<D^- = ^-Jl/tth5>'^X^720©y-^ 

8 £ 3 ft , OLED7 4 0W1 0<3 « ffi tt h 9 > i> X * 7 2 OWKk-f^fcJg 
£SnT^-5.ft&lC. H>-n?7lOOFl'1'>, hJ>?X*72fl<D 

,fc 0 # ttHC tt . fcr*-fc,IHSii*£tfD-*<7*7 i .<:/o-iLT»*Sn*£ 
«, tl/^ l> 7-f > 7 7 0 TA-fj h?>v , X*'M17lO 

* * > IC U , 3 > x > * C 7 3 0#v ; -*?1'>7 6 oa*£«J£Vgg:T£S&$ 
n4Ct7JtT#^J;3JC&^-CU«. D-i)ttl/nH> 7 7 0 TfD-j I/ 

tZ & z> T 7 s ± U 9 h Z tliZ & * Vy>V*9U 1 £ * 7 K L . 3 > x > •♦)• 7 

oo^-n;«n5«)T, tnu, « » s . h?>s>x*7 2o*»L. 

>l:Stt50LED 7 4 0 t»I (3 ttlt 4 J; 5 h "f 5 . 



(2) ) «r«2 0 0 2-5 14 32 0 

n y i? f$# t l x »mr z . m <* *>mw> b ? > x * * # & # tz & »m tens. * * 

** , SI JO © « 85 tt . W^^^7 50*«»*aiia©«JEE«T*?ltSrL., "bo 
#©»««. ««©* C t TFTTlft 

OLBD 7 4 0 «10ik)t«lXB. W K £ fc £ "f S . L L . T F T * fig ffl 
UTtf^-b;U**SlfT*n*t$. TFT©HffiSEEfc, J: 5 ? -f 7 K b ft 

9T8ttTSCi)!<T4 5Ci:«<a«Snfc. HAT. T F THtf EE^Sll^ 

p!iat&v>iai:fst5^SA'Jb5, :ncwiT. en h 5 > v x 9 7 2 0 © 

K * Bh?>^7*M2©Bt«53>^>^>7^?jt-ir > W ft L tt * © 
46 ft ft S . V , H tt « E . VgBf-JH>i)>6«)«ST»!l, k * * 
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R 7 5 0 (lffSLt^lS«ffif 1M<5I«*T5. U^U. Jttixffltt. SB ft h 5 
> 9 X * # ^T> 1 0 0 K ~ 1 DM7»5:i!li'Ct5. * fcf t> * » « £ 

*<. «SS2ft*. ttTTifi^5*»«© UJ?X *fc h TmSgft £ft© 1 / 3 Cft 

J:OfP««CB. h?>>'X*7 2 0©7~;*K:££**tfcl"'i;x*£«*. H 
J OLED 

-2/(V g -V t + IOLEDR). (2) 

«ri6*isoy-h«jEVB*«f>-rcttt#iST»«*i. h ? > x * 7 20 

# fig 10 f*i C £ if* 5fcttn«fc & 6 H t -5 (B» -5. kJ>7^ (l,i»«R 

,«R) « (Vg-V.) J;Db*t<ft5:t*«T*SV>. 3l&», * © «fc ? & 8 
*)0!|-7>?XJ 7 2 0*t5*-7(C^tlfcwi:«ft-rs*^T*a. SEoT. 

31 Stat. C©i5l:U-;x?th7>'^X^ 7 2 0 «DV-7l:| 
<:iC±oT, «SS£ftK43 ttS«»tt£(T© (1) . (2) ©fg««>a£tf 

£fflbTg/£;*ft*o EPS (1) &K£BB€£to ~— ^f 1 icffi 

ft ( 2 x X it 5 0 % ©1S»T* S SS±»®**I£lci&IBi) . Stf, (2) B9fi 
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